Although cytokinesis was first described in the 1830s, the molecular events underlying this key cellular process remain elusive. New results reveal a role for actin polymerization, the small GTPase Rho and formins in cytokinetic ring assembly.
assembles at the mother-bud neck in late stages of cell division [6] . This assembly requires myosin II proteins and septins, filamentous structures that assemble at the mother-bud neck and may serve as a scaffold for assembly of the cytokinesis machinery. Formation of the cytokinetic ring also requires IQGAP proteins, a family of proteins that have an IQ domain, a GTPase activation domain and an actin-binding calponin homology domain. The IQGAP protein Cyk1p/Iqg1p is required to recruit actin to the site of cytokinesis in response to signaling events [7, 8] .
While these studies revealed early events in cytokinetic ring assembly, very little is known about the role of actin nucleation and polymerization in this process. Tolliday et al. [1] have now shown that actin polymerization is required to produce and maintain the actomyosin ring, an interpretation that challenges the theory that this ring is static and composed of stable actin filaments. Moreover, they identified molecules that may mediate actin nucleation and assembly within the cytokinetic ring. They found that actin ring assembly does not require the Arp2/3 complex, an actin nucleator that contributes to force generation for extension of the leading edge of motile cells and for intracellular movement of certain bacterial pathogens, endosomes and yeast mitochondria. Instead, they found that actin ring assembly in S. cerevisiae requires the formins Bni1p and Bnr1p, their upstream signaling molecule Rho1p, and the actin-binding proteins profilin and tropomyosin.
Earlier studies indicated that Bni1p and Bnr1p localize to the site of cell-cell separation in budding yeast [9] and are required for actin organization [10] . In budding yeast, Bni1p, Bnr1p and Rho1p are required for assembly of actin cables -bundles of actin filaments that assemble at sites of polarized cell surface growth, align along the mother-bud axis and serve as tracks for movement of cargo from mother to daughter cells in budding yeast [11] [12] [13] [14] . Bni1p has been shown to have actin nucleation activity in vitro [15, 16] . Together, these studies support a model in which Rho1p-activated Bni1p and/or Bnr1p stimulate actin nucleation during assembly of the cytokinetic ring.
These studies have also revealed unexpected similarities between actin cables in budding yeast and the actomyosin ring. Earlier work showed that actin cables and actomyosin rings assemble from the same site at similar stages in the cell division cycle [13] . Moreover, actin rings and cables may be structurally similar: although the polarity of F-actin within these structures has not been determined directly, both structures are likely composed of parallel bundles of F-actin. Tolliday et al. [1] have established that actin nucleators (formins) and actin-binding proteins (profilin and tropomyosin) that are known to be required for actin cable assembly are also required for actomyosin ring assembly. Indeed, if actin filaments, nucleated by Bni1p, elongate in opposite directions from the assembly site around the mother-bud neck, the resulting ring would contain anti-parallel filaments that could contract upon myosin II (Myo1p) intercalation and activation.
Finally, another recent study [17] indicates that actomyosin ring assembly may occur by a similar mechanism in another cell type. Pelham and Chang [17] have shown that the actin ring in S. pombe is a dynamic structure that may require actin polymerization for formation and constriction. Moreover, they found that both formins and the Arp2/3 complex are required for cytokinetic ring formation and contraction in the fission yeast. Thus, although some cell types may use more than one nucleation system, work on these model organisms may have revealed general mechanisms for actomyosin ring assembly and function during cytokinesis.
